Hydrodistillation of leaves and roots of Espeletiopsis angustifolia Cuatrec. (Asteraceae) yielded 0.18% and 0.15% essential oils, respectively. GC-MS analysis allowed identification of 24 components, which made up 92.9% of the total oil from the leaves, while only 16 compounds (67.2%) were identified in the roots. The most abundant compounds in the leaves were α-pinene (29.9%), β-caryophyllene (14.1%), α-gurjunene (9.9%), β-pinene (9.6%), and 19-oxo-ent-kaur-16-ene (5.3%). In the roots, the main ones were α-pinene (27.9%), β-pinene (10.9%), β-caryophyllene (10.2%), and bicyclogermacrene (8.6%). Antibacterial activity was tested against Gram-positive and Gram-negative bacteria using the agar diffusion method. Activity was observed only against Gram-positive bacteria. MIC values were determined for Staphyloccocus aureus ATCC 25923 (1000 μg/mL, both roots and leaves) and Enteroccocus faecalis ATCC 29212 (240 μg/mL, roots and 360 μg/ mL, leaves).
Espeletiopsis angustifolia Cuatrec. (Asteraceae) is one of 180 species of resinous plants that grow in the mountainous areas of northern South America above 2500 meters. These plants belong to the Espeletiinae subtribe [1] and have a characteristic rosette growth form. Sixteen Espeletiopsis species might be found in Colombia, while seven have been described for Venezuela [2] [3] .
A phytochemical study of five species of Espeletiopsis showed that these plants contained large amounts of kaurene derivatives, as well as monoterpenes and sesquiterpenes [4] . In the present study the composition of the essential oils isolated by hydrodistillation from the leaves and the roots of E. angustifolia is being reported. Table 1 shows the percentage composition of the constituents of the essential oils from the leaves and roots of E. angustifolia. In the leaf oil, 24 compounds were identified, which made up 92.9% of the total oil. The most abundant constituents were α-pinene (29.9%), β-caryophyllene (14.1%), α-gurjunene (9.9%) and β-pinene (9.6%). The oil was also relatively rich (5.3%) in 19-oxo-entkaur-16-ene, which was reported by Bohlmann et al [4] as one of the components from the flower stems of Espeletiopsis guacharaca. On the other hand, α-pinene has been found in all the essential oils of Espeletiinae studied so far [5] [6] [7] [8] [9] . On the contrary, only 16 compounds (67.2%) were identified in the oil from the roots, with α-pinene (27.9%), β-pinene (10.9%), β-caryophyllene (10.2%), and bicyclogermacrene (8.6%) as major components.
Results obtained in the antibacterial study of the essential oils are shown on Table 2 . With the agar disc diffusion assay, growth inhibition was only observed with Gram-positive bacteria; both oils were found to be active against Staphylococcus aureus ATCC 25923 at a minimal inhibitory concentration (MIC) of 1000 μg/mL. Against Enterococcus faecalis ATCC 29212, the oil from the roots was found to be more active than the oil from the leaves; the oils showed MIC values of 240 μg/mL and 360 μg/mL, respectively.
Antimicrobial activities of essential oils are difficult to correlate to a specific compound due to their complexity and variability. In general, the antimicrobial activities have been mainly explained through C10 and C15 terpenes with aromatic rings and phenolic hydroxyl groups able to form hydrogen bonds with active sites of the target enzymes, although other active terpenes, as well as alcohols, aldehydes and esters can contribute to the overall antimicrobial effect of essential oils [10] .
On the other hand, enantiomers of α-pinene, β-pinene and limonene have a strong antibacterial activity [11] [12] [13] . These chemical components exert their toxic effects against these microorganisms through the disruption of bacterial and fungal membrane integrity [14] [15] [16] . It has been demonstrated that α-pinene and β-pinene are able to destroy cellular integrity, and thereby, inhibit respiration and ion transport processes.
Antimicrobial properties of caryophyllene and caryophyllene oxide have also been observed [17] [18] . In addition, a great number of ent-kaurenes have displayed significant antibacterial activity against bacteria and yeasts [19] [20] [21] . Therefore, the antibacterial results observed in this investigation might be related to the presence of α-pinene, β-pinene and β-caryophyllene, although the synergistic effects of the diversity of major and minor 
Isolation of volatile compounds:
Fresh leaves (900 g) and roots (800 g) of E. angustifolia were cut into small pieces and hydrodistilled in a Clevenger-type apparatus for 3 h. The oil samples were dried over anhydrous sodium sulfate and stored at 4°C in the dark.
Gas chromatography: GC analysis was performed on a Perkin-Elmer AutoSystem gas chromatograph equiped with a 5% phenyl methylpolysiloxane fusedsilica capillary column (AT-5, Alltech Associates Antibacterial activity of Espeletiopsis angustifolia essential oils Natural Product Communications Vol. 2 (12) 
Inc., Deerfield, IL, 60 m x 0.25 mm, film thickness 0.25 μm).
The initial oven temperature was 60°C. This was then increased to 260°C at 4°C/min, and the final temperature kept for 20 min. The column injector and detector temperatures were 200°C and 250°C, respectively, and the carrier gas was helium at 1.0 mL/min. A 1.0 μL sample was injected, using a split ratio of 1:100. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature [22, 23] .
Gas chromatography -mass spectrometry:
The GC-MS analysis was conducted on a Hewlett Packard GC-MS system, Model 5973, fitted with a 30 m long, cross-linked 5% phenyl methyl siloxane (HP-5MS, Hewlett Packard, USA) fused-silica column (0.25 mm, film thickness 0.25 μm). Source temperature 230°C; quadrupole temperature, 150°C; carrier gas helium adjusted to a linear velocity of 34 cm/s; ionization energy, 70 eV; scan range, 40-500 amu; 3.9 scans/s. The injected volume was 1.0 μL of 2% solutions of oil in n-heptane. A Hewlett-Packard ALS injector was used with a split ratio of 1:100. The identification of the oil components was based on a Wiley MS Data Library (6 th edn), followed by comparisons of MS data with published literature [23] .
Antimicrobial Activity
The antimicrobial activity of the essential oils under study was evaluated by the agar disc diffusion method and the minimal inhibitory concentration (MIC) was determined. Antimicrobial screening: The antimicrobial activity was determined according to the disc diffusion assay described by Rondón et al. [24] . The strains were maintained in agar at room temperature. Every bacterial inoculum (2.5 mL) was incubated in Mueller-Hinton agar at 37ºC for 18 h. The bacterial inoculum was diluted in sterile 0.85% saline to obtain a turbidity visually comparable to a McFarland Nº 0.5 standard (10 6-8 CFU/mL).
Every inoculum was spread over plates containing Mueller-Hinton agar and a paper filter disc (6 mm) saturated with 10 μL of essential oil. The plates were left for 30 min at room temperature and then incubated at 37ºC for 24 h.
The inhibitory zone around the disc was measured and expressed in mm. A positive control was also assayed to check the sensitivity of the tested organisms using the following antibiotics: Ampicillin-Sulbactam ®, Vancomycin®, Streptomycin®, Cefoperazone® and Aztreonam®.
Determination of the minimal inhibitory concentration (MIC):
The minimal inhibitory concentration (MIC) was determined only with microorganisms that displayed inhibitory zones. MIC was determined by dilution of the essential oils in dimethyl sulfoxide (DMSO) and pipetting 10 μL of each dilution into a filter paper disc. Dilutions of the oils within a concentration range of 10-1000 μg/mL were also carried out. MIC was defined as the lowest concentration that inhibited the visible bacterial growth [25] .
A negative control was also included in the test using a filter paper disc saturated with DMSO to check possible activity of this solvent against the bacteria assayed. The experiments were repeated at least twice.
